
Stat 1040, Midterm 1, Fall 2007 Name or A-number: ~_ ___,____----

Instructions: Answer all thequestions. The test is out of 100 points. You have 75 minutes. Do not
 
spend too much time on anyone question.
 

1.	 For years, parents and teachers have believed that sugar makes children hyperactive.
 
Now it appears that there may be another cause: food additives. The following is taken
 
from an article in the New York Times, September 6,2007.
 

Some Food Additives Raise Hyperactivity, Study Finds 

Common food additives and colorings can increase hyperactive behavior in a broad range of children, 

a study being released today found. 

In the six-week trial, researchers gave a randomly selected group of several hundred 3-year-olds and 

of 8- and 9-year-olds drinks with additives - colors and sodium benzoate - that mimicked the mix in 

children's drinks that are commercially available. A control group was given an additive-free placebo 

drink that looked and tasted the same. 

. All of the children were evaluated for inattention and hyperactivity by parents, teachers (for school

age children) and through a computer test. Neither the researchers nor the subject knew which drink 

any of the children had consumed. 

The researchers discovered that children in both age groups were significantly more hyperactive and
 
that they had shorter attention spans if they had consumed the drink containing the additives,
 

a) (4 points) Is this an observational study or a designed experiment? How do you know? 
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b) (4 points) In fact, the children were not a "randomly selected group" but they were . 
randomly divided into two treatment groups and a control group. Why did the 
researchers randomly assign the children to the groups instead of hand-picking the 
children for each group? 
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c)	 (4 points) Was the study blind? Was it double-blind? Explain how you know. 
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d) (4 points) The article mentions an "additive-free placebo drink". Would you believe the
 
conclusions of this study if they had not used a placebo? Explain..
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e)	 (4 points) As a result of this article, a health webpage advises parents to watch their blA.-!- '\ I ) . 
children carefully after allowing them to consume an additive, and if they notice an pc!'»liO e . 
increase in hyperactivity they should consider removing the additive from the child's 
diet. Explain why this is probably not the best way to decide whether the child is 
adversely affected by the additive. 
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2. The following_table gives the age at ascension for US Presidents (counting Clcvcland's : 
second term, but not countingconsecutive terms). 

Age at Number of 
Pe.rc.Il.-.,,}oje 
oj- Pre€?; cl.e....,~.$ 

ascension Presidents 
40-50 
50;.55 

55-60 
60-70 

b) (3 points) In which interval is the median age at ascension? 
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c) (5 points) What percentage were 57 or older at ascension? Show your work. 
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3. In a study of a large number of boys it was found that
 
Height at age 6: average = 46 inches with an SD of 1.7 inches
 
Height at age 18: average = 70 inches with an SD of 2.5 inches
 

The scatter diagram was football-shaped and the correlation coefficient was 0.8. 

a) (7 points) Predict the height at age 18 of a boy who was 47 inches tall at age 6. 
. I
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c) (8 points) Draw the regression line on the plot. Be sure to put numbers and labels on both
 
axes.
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4. (6 points) Consider the following six scatter diagrams: 
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-0.9 is the correlation for picture ~
 
-0.7 is the correlation for picture ~
 

0.0 is the correlation for picture ~ 

0.7 is the correlation for picture ~ 

0.9 is the correlation forpicture ~ 

0.99 is the correlation for picture .b.: ,
 
Fill in the blanks with the appropriate letters (each letter goes with one picture).
 

5. (8 points) Time Magazine (Sep 4, 2006) cites a review by the nation's top homework scholar,
 
Duke University's Harris Cooper. Time states:
 

Too much homework brings diminishing returns. Cooper's analysis of dozens of studies 
found that kids who do some homework in middle and high school score somewhat 
better on standardized tests, but doing more than 60 to 90 min. a night in middle school 
and more than 2 hr. in high school is associated with, gulp, lower scores. 

A parent reads this and concludes that if their children do too much homework their 
standardized test scores will suffer. 

What mistake is the parent making? Explainclearly by giving a plausible confounding factor. Be 
sure to explain clearly why you think it is a confounding factor. 
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6. (10 points) For e-year-old boys, height follows the normal curve with an average of 46 
inches and an SD of 1.7 inches. One of the 6-year-old boys is told that 30% of the boys are taller 
than he is. How tall is he? 
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7. Verbal SAT scores for a large graduating class follow the normal curve with an average of 600 
and a standard deviation of 100. 

a) (8 points) What percentage of the students scored over 700? 

~ _ 7_ ~.. IOO-~~=32-~ 
/ { ~ - bS;{! ~~. ((01 

u» 700 

.f 
D I 

70()-foOO 
. t 00 . z: ( <::=::.. 

b) (8 points) What percentage of the students scored between 650 and 700? 
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8. (5 points) In question 3, the SD was larger when the boys were 18 than it was when they were 
6. What does this tell you about the heights of these boys at age 18 compared to their heights at =
age 6? (No calculations are required). 
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